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BcccoraisuA HayMHO-Mcc.iea©»BTe.ibCKiifi hiicthtvt 
no KpeiLieNNU CKaajKiui m oypoBbw pacTaopa'si 



I 

H$o6pennHe othochtc* k KpeiueHMio ckbb- 
*hh h nptaHajHa«tcHo k Mcnaib30AaiiHK> iipn 
NSaiauMH npoHMuaeMwx iwiactob b neooca- 

>Ce«HUX CKB3/KHH3X M pCMOHTO oCcaSHUX KO- 
VIOHH. 

H3B6CTH0 yCTpOfiCTBO 4.1* yCTBHOBKH p8C» 

iUHp»e.Moro XBocroBMKa b cKsa^tHHe. amiovaio. 
uiee 3aKpen.icHHy» eepxHcA <tarrMo Ha Tpy- 
6ax x-i* cn\CKa ycTpoftcraa a CKaaacHHy no- 
-ivio ujraHry c nopumeM a hm/khcA sacra h 
oxaaTwsaioiuHA nopwcHb muMHap c pacnmpH- 
tuibm. ycTaHOB.ieHHi.iA Ha urrau're c bo»mok- 
hoctmo nepeMeuiaHMA JiJ. 

B arosi ycrpoAcrac xboctobhk pasMemcH 
Haa UHaHiupoM c pactUHpNTeacM, hto a aaa- 

PHHHNX CMTyaUHHX MOatCT OCJIO/KHHTb 4HKBM- 

aanmo anapHfl aa-aa ocTaa.-ieHH* a ckbbjkhhc 
MaccHBHoro tituwupa. 

Haaooaee 6»ih3khm k npeaj>arae*o*y no 
TexHHwecxoA cyuiHocrM m aocTHrae*oMy n«. 
ayabTary aa^ercH ycrpoficrBo aaa ycTaHoaV H 
.pacujHpacMoro xboctobhkb a acaattHHe. i 
laiowee npacoeaHHeHHuA k Kaa©HHe rpyfitw- 
a-aap h pa3.McmcK»uH a cro ikwocth nopmeab 

£ MpxHeii * <acT " * P^iUHpaVeaeM 

co mraKroA — b hhxhch sacTa (2J 



Hmoctbtkom hwcctuoto ycTpoAcTBa aa- 

-1HCTCH C.IOJKHOCTb TeXHOJIOrHW 33Kpen.1CHHfl 
XBOCTOBHKa. MTO CBB3BHO C HCOfiXoaHMOCrblO 

(120- loO K rc/c**) M r paciiinpeHH* xbocto- 
BMKa, <ito nosbituaeT onacHoctb paoor h tm- 
oycr HcnoatooBaHHC HaaexHoro hctohhhkb aaa- 
jichh* (uc.M«nTHpoao<moro arperaTa k.ih 6vdo- 
ooro Hucoca). ,r 

Ucib H3o6peTeHH« — ynpomeHHC TexHOio- 
ran aaxpcrueHHa xboctobhkb. 

to 3tb ucjib aocTHraercH tkm. mto u«-iwMap 
BfcincwiHeH c KaHa.ia.Mn M n coo6uteHHa noa- 
nopuiH«BoA noaocTH c aaTpyCHUM npocTpaH- 
ctbom. a nopuieHb caaOjKCH MexaHH3M0M juix 
<pHiccauKK cro b uH^mupe. BbtnaiHeHHOM a bh- 
ae noanpywHHeHHoro b ocesoM HanpabieKHH 

is uiToaa c paana.<ibHo noaaHH<iius.H luaoaMH 
pa3MetueHHbiMH a icoabueawx nporoMKax noDoi- 
HH U UHJIHHzpa. r >; 

Ha HcpreHce H3o6p 9 ^eH oowmh bha ycrpoA- 
uitoxom o. ijiraHroH 6 m pacfimpHTcacx 7. 
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£^?" Ma P 1 B "W^HCfi HdCTII Bhirl0.1HCM C ko.1L" 
~ W iipOTOMKOfi 8 II 3 BHVTpCHHCfi HOBCpXHOC 

I0> sWcirynoM II. KflMo.1 3 BtfnaiReH 
. ,2 - a pacwirpMTcnb 7 cHa6**H 

inaH0« : fi3. 

K*y\ UlUHIUpOM I H paCIUHpMTOIC* 7 
lttt r X80CT08HK J4. Hojuuhh 15 0603 Ha - 
ir *SpaekBae*feto b rpy6w rpv* oi* pbciJwk- 
ttaniitf ropniHH 4 co uiraHroft 6 h paciuHpMTe- 
.7 .?JUn ofeientemm .ibhachhw b nopinHc 
i w M JSC* BTO * 5 BMIUVIHCK c KaHa.iaMtf 16. 
|^^<&w .repyenuauHH wtok* 5 w nopuiM« 4 

|^^:^^yC*OTpCMU yQJIOTH H TC.1 b H bl 0 3.ie*CUTU 17. 

TMr^W" 0 ? 111 "^^ noiocib 18 uu.imupa I co- 
^s<f6iueHa c tpvohum, a nojnopuiHeB** noxocrb 
' M9.«*pe» hAH2Au 3 n 2 - c 3aTpv6MMM npo- 

• CTpdHCTBOM* 

,_:.-fi^ycfpofcwo padoTaer cifAviomMM oopa- 

nopmeHb 4 BiauHBaioT ujtok S h <Jwk- 
V/.CMpyioT froujapaMM 9 b hhah** naioueHHK. 
'-> vrioc.ic yruro vtoputCKb 4 acta Miliar » wtAMitAp 

f x#- ?i Jo coBMgaemn uapoa 9 c mutes** KanaB- 
^.^i)o«:wio««ijfK noonpyxctimiiifft 

,unoK 5 CBOHU BblCTVUOM I I BbUaaiMBBtT Uia- 

pu 9 b KaibUCBvw KanaaK> 8 h rex ca**u 
tiopuif^Mb 4 *«fc<™pycrcft nritocKre.ibKO imumma 
pa I rip* jKWkc vvTpoHCTea 8 CKBa^citMy Tpy- 
6ti He m:io.:mbjot aiukoctwo hik ace ianav 
hbjo* <hktkik«i. B.pvn.ihtnre vroro Jaanemte 

B RDancp'JUt!vB<j£ TI0.1OCTII 19 pJCTl'T M pBBKO 

nup^/CT&TK^cv#wy a:is.icMHK) *arpy6xoro 
crai4« jkhjisoctm. (Ipu a<xth*chk» riyoxHw 
.vct&hobkh vHotnc/HMka b rpyffu cftpacfeiBaiOT 
rpV3 15, K«iT'-?tiiH Skii*».i;;n;jt*T iiitok 5 B nop- 
iceHb «! lip;* fioM Ko.ibiitrnatt KdHaBtca IG 
mroKA v<jNMv;..a«7cfi %• <f>HKcaTopa*w 9. btbj* 
KMBdfMNVH :;^HH^rM^ i b iK>piuoiib 4. nocte 
scro nopuieHb 4 .ipmctbhcm paiwxTM obb- 
atmkm n r.<,zi\fyLM*>fi 19 h Ha.inopujMcsoft 18 

llaiiHtlfX UM.lHM^pa I ABNjNCTCB BBtpX C Iipo- 

TwrMBaH«tM pac:y«pMTif.i« 7 «*po xboctobnk 
14. floptiiCHL 4 cr, trjr.iciiroA H h pacuMpKa* 



It 



15 



1- 1% 



JB 



" WH # aBiiw>Tcn ao T<rx nop. noxa iwiaaaH 13 
ite cfueT d ce^no 12 xaua^a 3. 9tkm aocrwra- 
m« HBAe^hoc pa3o(5iueHM<r Tpy6Horo $ 3a- 
tpy6noro npocrp^HCTBa na (yiyni* .: no$r^mt^ 

HMH yiM0TMMfbl^^iw^eHTbBa7^^S^ 

.nwapoM 1m nopmHcii f T it Mc^y%o*mSi^i# *i 
m iutokom 5. Ha 3TOM saKaKvuBam^ rpaofiii: - 
peime xboctobhkb J4 c ynopow cro jB iuuiHoap 
I h ycrpoAcTB0 1 no^H m m a rrr Hi cKBa^ktc 
npoTRrtiaaKKCM pacuiHpffTeaq 7 ^epes ocTaB- 

luyiOCII MaCTb XBOCTOBHKa WA^^3^^%irC::>: 

HpwoM^HHoe ycrpo^cTBo Mn y^nHoikii 

paCUJHpgeMUX XB0CT08HX0B B CKBB)KHHaX «0> 

boiht cntj ynpouieHHR rexKOAorMH nyrcn 

HCIClloqCHMII HCn<X1b30BSHH» H03€MHUX HCTOq- ; 

hhkob aaweHHs, BanpMMep ueMeirTKpoaoqiiux « : 
arperarpa. h noBbtuteHHfl ypoBHn TexHMKM o>- 
3onacMocTM pa6oT Ka yctbe noaucHTb 3<bd>t*- 

THBHOCTb M3<M«(IHH CKBa^CHM. 



0opMtfM tiivtiperentM 

1. ycrpoAcrao aa« ycTBHOBKH pacuiMpaeiio- 
ro XBOCTOBHKa b cKBa^Mifc BiuTOHaniuee npH- 
coeiMMcHRUfir k KcwoHHe Tpyd luuRMjip u paj- 
MemeMHuA b cro oojoctm nopmeiib co uttokom ; 
b MpxHeft Nacni h pacuwpitTueMvco pjTart-> 

roft — B HMMCNdi MBCTN. OTJUlHOX>U\teC* TCH. 

vro. c ue^Mo ynpouieHHR t^xholiothh 3aicpen- 

•1CHHB XBOCTOBHKa, UK*1tfH.lp BWno.TKCM O KB- 

Ha.iaxii xig coo6uichm« no.tftopiuHeRou nuioc* 

TK C MTpyOHblM npOCTpdl!CTBOM. a WffiUtHh 
CH*6*?it MCXaHHJMOX 44B <pMKCailjiH Via B HH- 

AHHjpe. 

2. VcrpoHCTBo no n. I. ouuiwomecc* tcm. 
mo McxaHHiM ^Hjcca«p - nopuiHR BunoiHeH b 
BBie noanpyjKHKWMoro h oceao* HanpaaieHHH 
urroKa c paaMMuto iumbm^huhh luapa^H. 
paiMCtu«.»«K^\«^ a KoibueBiix nporoHxax nopui* 
iffl h iiN.iHiMpa. 

rkTOIHMKH HM^pMailKH. 

fjpwnjiTw* bo BHMMaMHe upM. ^KcirepTKje 
llatCMT CUIA 9k 3179168. 166—14. 
ofi>-^.iNK. 1965. 

2. €<)il Wwk». t 17. .\V ||. c 23-32 

(lIpOTOTHfli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 1 6. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents/abstracts from Russian to 
English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 874952 
Abstract 899850 



/urn Mu/ttt t 

Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
26th day of February 2002. 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 

NOTARY PUBLIC 
*f «*> for the 8*t» of Tun 

My conrnDtuicti Mpim 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



3600 ONE HOUSTON CENTER, 1221 MCKINNEY. HOUSTON. TX 77010 | TEL 713 65(5-04,0 FAX 713 6S0-0439 WWWTRANSPERFECT.COM 



